ABSTRACT: Jundiá, Rhamdia quelen (Quoy & Gaimard, 1824), is a catfish native to Central and South America. The species has a number of excellent farming features, such as easy handling, low temperature resistance, efficient feed conversion, flavorsome meat and absence of intramuscular bones, and has been increasingly raised in Southern Brazil. However, most of its nutritional requirements have not yet been determined, including the essential amino acid (EAA) requirements. The objective of the present study was to estimate such requirements through the determination of muscle tissue amino acid composition for four groups of jundiá. Two groups were wild caught and allocated in two categories: from 1 to 100 g and from 101 to 200 g. The other two groups, obtained from artificial propagation, were differentiated by the diet they had been fed for three months preceding sampling (one diet containing 38% crude protein, CP, and 3,200 kcal kg -1 estimated metabolizable energy, ME, and other with 34% CP and 3,650 kcal kg -1 ME). Similar amino acid compositions were obtained for all groups. An estimate of jundiá daily EAA requirements was made using jundiá muscle tissue composition and also taking into account the average EAA requirement for other omnivorous species such as channel catfish (Ictalurus punctatus, Rafinesque, 1818), Nile tilapia (Oreochromis niloticus, Linnaeus, 1758) and common carp (Cyprinus carpio, Linnaeus, 1758 (Quoy & Gaimard, 1824), é um bagre de ampla ocorrência nas Américas do Sul e Central e atualmente vem sendo criado na Região Sul do Brasil por ser uma espécie de fácil manejo, resistente ao frio e eficiente na conversão de alimento, além de apresentar carne saborosa e sem espinhos intramusculares. Apesar disso, muitas das exigências nutricionais desta espécie ainda não foram investigadas, dentre elas as exigências em aminoácidos essenciais (AAE). Desta maneira, o presente estudo propôs estimar estas exigências em AAE a partir da composição em AAE do tecido muscular desta espécie. Para tanto, foi determinada a composição em aminoácidos do tecido muscular de quatro grupos de jundiá, dois provenientes da natureza, diferenciados por duas faixas de peso (1 a 100 g e 101 a 200 g), e outros dois provenientes de criações, diferenciados pela dieta a que foram submetidos nos três meses antecedentes à coleta (uma contendo 38% de proteína bruta, PB, e 3200 kcal kg -1 de energia metabolizável estimada, EM, e outra contendo 34% PB e 3650 kcal kg -1 EM). A composição em aminoácidos foi similar entre todos os grupos analisados e, a partir delas, a exigência dietética em cada aminoácido essencial foi estimada levando-se em conta a exigência média de outras espécies onívoras, tais como o bagre do canal (Ictalurus punctatus Rafinesque, 1818), a tilápia nilótica (Oreochromis niloticus, Linnaeus, 1758) e a carpa comum (Cyprinus carpio, Linnaeus, 1758). Até que sejam realizados experimentos de dose-resposta para a determinação das exigências em AAE com o jundiá, sugere-se a utilização da estimativa aqui proposta para auxiliar na formulação de dietas.
INTRODUCTION
Protein is the most expensive dietary macronutrient and directly affects fish weight gain (Page & Andrews, 1973; Garling & Wilson, 1976; Sheng & He, 1994; Ng et al., 2001) . However, the balance of the pro-tein essential amino acids (EAA) is also fundamental since fish have quantitative requirements for each EAA. Determination of fish amino acid requirements is usually done through dose-response studies, which are costly and time consuming, especially when determining the requirement for all essential amino acids (Akiyama et al., 1997) . Wilson & Poe (1985) have determined channel catfish (Ictalurus punctatus, Rafinesque, 1818) body amino acid composition and identified a strong correlation (r = 0.96) between body amino acid profile and EAA requirements for this species. Based on this concept, estimates of EAA requirements have been calculated for several fish species (Kaushik, 1998; Ngamsnae et al., 1999; Portz, 2001) . Because the last method is inexpensive and a fast alternative when compared to amino acid dose-response experiments (Akiyama et al., 1997) , it has been recommended for fish species whose EAA requirements have not yet been determined.
Jundiá, Rhamdia quelen (Quoy & Gaimard, 1824) , is an omnivorous freshwater catfish of wide geographic distribution (Silfvergrip, 1996) . Because of the species easy handling, high growth rates even during winter, and especially because of its flavorsome meat and absence of intramuscular bones (Fracalossi et al., 2002) there has been a growing interest in farming this species in Southern Brazil. Protein requirement and optimum dietary protein to energy ratios for jundiá have already been studied (Meyer & Fracalossi, 2004) . However, amino acid requirement studies have not yet been carried out for this species. Therefore, the objectives of the present study are determining muscle tissue amino acid compositions of different groups of jundiá, and estimating the EAA requirements by comparing jundiá amino acid body composition with the dietary EAA requirements of other omnivorous fish species.
MATERIAL AND METHODS
Muscle tissue amino acid compositions of four groups of ten jundiá were analyzed. Two groups were wild caught (Uruguai river basin, 27°08'S and 51°03'W) in July 2002 and were classified in the following categories: between 1 and 100 g (N-100) or between 101 and 200 g (N-200) . At the same period, the other two groups were sampled from an artificial spawning shoal, also in July 2002, at Florianópolis (27º37'S and 48º38'W), Santa Catarina state, and were classified according to the concentration of dietary crude protein (CP) and energy they had been fed for three months preceding sampling. The two categories were: fish previously fed a diet containing 38% CP and 3,200 kcal kg -1 (C-38) and fish previously fed a diet containing 34% and 3,650 kcal kg -1 (C-34) ( Table 1 ). Samples of approximately 1 cm 3 of hepaxial muscle tissue were collected from all groups, grinded with a food mixer, pooled, and frozen (-20ºC) for later determination of amino acid composition.
The muscle protein content was determined using the Kjeldahl method (N × 6.25), after acid digestion, following AOAC (1999) procedures. Amino acid concentrations were determined using the methodology proposed by Spitz (1973) , except for methionine and cystine (Llames & Fontaine, 1994) . Additionally, the A/E ratio (essential amino acid / total essential amino acids × 1,000) was calculated to compare jundiá muscle tissue amino acid profile to those from other fish species. Table 2 shows the amino acid composition of muscle tissue determined for all groups. Great similarity among the amino acid composition of all groups, either from the wild or from artificial spawning was observed. Therefore, EAA concentration in jundiá muscle tissue did not depend on fish weight or dietary history.
RESULTS AND DISCUSSION
The amino acid composition of jundiá, expressed as A/E ratio (essential amino acid / total of essential amino acids × 1,000), is similar to that obtained for other fish species, except for tryptophan and methionine+cys-tine (Table 3) . Although reasons for this discrepancy re- Analysis of stomach content of this species has shown the following composition: fish (46%), crustaceans (20%), insects (19%), sediments (4%), vegetable remains (6%), annelids (2%), and other food items (3%) (Meurer & Zaniboni Filho, 1997) ; d CP = Crude Protein, ME = estimated metabolizable energy, calculated from physiological standard values, where 1 g of carbohydrate, protein and lipid yield 4, 4, and 9 kcal, respectively (Lee & Putnam, 1973) . Wilson (1989) , who reported similarities among the amino acid profile of different fish species, except for tryptophan and methionine+cystine.
Among the techniques used to determine amino acid requirement of fish species, the one relating the body amino acid composition to dietary lysine requirement, measured through dose-response experiments, seems to be the fastest and the most cost efficient. Kaushik (1998) has estimated the EAA requirements for gilthead seabream using this methodology. The estimates were obtained using the following formula: essential amino acid requirement = (amount of the specific EAA × dietary lysine requirement) / amount of body lysine. Similarly, Ngamsnae et al. (1999) estimated the EAA requirements for silver perch, Bidyanus bidyanus (Mitchell, 1838). However, this later study used the requirements for phenylalanine and arginine, instead of lysine, determined through dose-response experiments. No EAA requirement study has yet been carried out for jundiá, thus preventing the estimate through this methodology. On the other hand, there is a great similarity in the EAA total requirement among several freshwater omnivorous fish species, bearing feeding habits similar to that of the jundiá ( Table 4 ). For that reason, the total essential amino acid (TEAA) average among channel catfish, Nile tilapia and common carp, combined to the EAA muscle tissue composition of jundiá, were used in estimating EAA requirements for this species. Estimated values (Table 4) have been obtained using a formula similar to that described by Kaushik (1998) : essential amino acid requirement = [(amount of an individual amino acid in jundiá muscle tissue) × (average TEAA requirement among channel catfish, Nile tilapia and common carp)] / (average jundiá muscle TEAA).
Tryptophan is largely required for synthesis of other compounds besides muscle protein (NRC, 1993) . Therefore, requirements presented in Table 4 are probably underestimated. The cystine and tyrosine supplied in the diet can only spare around 50% of the methionine and phenylalanine requirements, respectively (NRC, 1993) , and these values were not yet investigated for jundiá. Thus, the methionine and phenylalanine requirements estimated in this study are presented apart from those estimated for cystine and tyrosine, unlike some other studies, where they are presented as requirements for methionine+cystine and phenylalanine+tyrosine (Kaushik, 1998; Moon & Gatlin III, 1990; Ngamsnae et al., 1999) . Additionally, studies testing dietary lysine requirements of jundiá should be carried out to confirm the estimated requirements herein presented. Until doseresponse experiments have been carried out to precisely determine EAA requirements for the species, the estimated values proposed in this study could be used when formulating diets for jundiá. 
